Differential equations is an essential tool for describing the nature of the physical universe and naturally also an essential part of models for computer graphics and vision. Some examples are: light rays, which follow the shortest path, and are conveniently described using the Euler-Lagrange (differential) Equations. The pinhole camera is an often used approximation for imaging, but more complicated solutions are often found in raytracing models. Another example is the motion of rigid, fluid, and gaseous phenomena at speeds much slower than sound. These follow Newton's three laws of mechanics, and Newton's second law, force is equal to mass times acceleration, is a partial differential equation for position. A final example is sampling. Many models rely on sampling which in raw form often has unpleasing artifacts. Smoothing is often introduced to improve the visual results, and such methods are often tailored to the geometrical structure of a scene and formulated as a linear or non-linear diffusion processes. Besides natural phenomena, partial differential equations appear as solutions to numerous man-made systems, where physical laws are imposed on artificial systems, and who's solutions have interesting properties such as tracking people in a video sequence or morphing one image into another.
